Mapping tissue-specific genes correlated with age-dependent changes in protein stability and function.
Biophysical measurements indicative of protein stability and function were performed on crude extracts from liver, muscle, and lens of a genetically heterogeneous mouse population. Genetic information was used to search for quantitative trait loci (QTL) that influenced the biophysical traits, with emphasis on phenotypes that previously have been shown to be altered in aged animals. Spectroscopic and enzymatic assays of crude liver and muscle tissue extracts from approximately 600 18-month-old mice, the progeny of (BALB/cJxC57BL/6J)F1 females and (C3H/HeJxDBA/2J)F1 males, were used to measure the susceptibility of a ubiquitous glycolytic enzyme, glyceraldehyde-3-phosphate dehydrogenase (GAPDH), to thermal denaturation. The rate constant for thermal inactivation of GAPDH correlated with markers on chromosome 5 (D5Mit79 and D5Mit251) for muscle lysates and chromosome 15 (D15Mit63 and D15Mit100) for liver tissue. The degree of variability of inactivation rate constants, a measure of the heterogeneity of muscle GAPDH in tissue extracts, was also associated with markers on chromosome 5 (D5Mit79 and D5Mit205). In addition, spectroscopic characteristics of extracted eye lens proteins were evaluated for their susceptibility to photooxidative stress. Absorbance and fluorescence emission characteristics of the lens proteins were mapped to QTL on chromosomes 5 and 15 (D5Mit25 and D15Mit171) while the degree of heterogeneity in photochemical oxidation kinetics was associated with a marker on the chromosome 8 (D8Mit42). Recent work has shown that GAPDH possesses a number of non-glycolytic functions including DNA/RNA binding and regulation of protein expression. Tissue specific differences in GAPDH stability may have significant consequences to these alternate functions during aging.